The compound 1-(p-fluorophenyl)-2-( -pyridyl)ethanol and its corresponding dehydration compound 1-(pfluorophenyl)-2-( -pyridyl)ethene were obtained from the Knoevenagel condensation reaction between 2-methylpyridine with p-fluorobenzaldehyde. The X-ray structure determined for 1-(p-fluorophenyl)-2-( -pyridyl)ethanol reveals that the compound crystallizes in the monoclinic system space group, P2 1 /n, containing four molecules in each crystal unit cell [a = 5.3664 (15) (2)°. The molecular structure shows the p-fluorophenyl ring attached to the double bond and located trans to the pyridine ring. The crystallography data give evidence that the intermediary compound is actually the alcohol just before the dehydration process that yields the trans double bond of the 1-(p-fluorophenyl)-2-( -pyridyl)ethene.
INTRODUCTION
The reaction of an aromatic aldehyde with a methylpyridine, classified as a Knoevenagel condensation, gives stable products with trans configuration identified as styrylpyridines, also known as stilbazoles [1] . The Knoevenagel condensation has been generally defined as the reaction between an aldehyde or ketone with any compound having an active methyl and methylene group catalyzed by an organic base or ammonia or their salts [2] . The activation of the methylene group is due to the direct attachment of one group such as nitro, cyano or acyl; in most cases two such groups are required to provide sufficient activation [3] . Drawing from previous knowledge of the condensation reactions of methylpyridines with aromatic aldehydes, we have applied this method under catalyst-free and solvent-free conditions to synthesize new conjugated compounds (styrylpyridines) with light emitting properties. The method used in this work is a straightforward and clean process for obtaining various styrylpyridines [4] . Several compounds, such as the intermediate 1-phenyl-2-(4-pyridyl)ethanol, 2-styrylpyridine and 2,6-distyrylpyridine, have been previously obtained and characterized by X-ray single crystal diffraction [5] [6] [7] .
The identification of an intermediate from the condensation of 2-methylpyridine with benzaldehyde to form 2-*Address correspondence to this author at the Centro de Química, Instituto de Ciencias, Universidad Autónoma de Puebla, Complejo de Ciencias, ICUAP, Edif. 194, 22 Sur y San. Claudio, C.P. 72570, Puebla, Puebla, México; E-mail: jpercino@siu.buap.mx styrylpyridine is reported to proceed in two stages [8] [9] [10] . First is the formation of the alkines (-CH 2 -CHOH-group), a reversible reaction. When benzaldehyde and 2-methylpyridine are allowed to boil for 10 hours, 1-phenyl-2-( -pyridyl)-ethanol (alkines) and the corresponding stilbazole are produced simultaneously [10] . The alkines, when heated with water at 140 to 200 °C, are partially converted into methylpyridine and the aldehyde. The second stage is the dehydration of the alkines to yield the stilbazoles (-CH=CH-group) using a condensing agent. The condensation of 2-methylpyridine with p-nitrobenzaldehyde in N,N-DMF or DMSO in the presence of acetic acid gives 1-(4'-nitrophenyl)-2-( -pyridyl)ethanol, which is readily converted to 2-(4'-nitrostyryl)pyridine by heating at 115 °C in acetic acid and acetic anhydride.
Solvent-free and catalyst-free conditions have been successfully employed in several cases. For example, kinetic studies [11] of the reaction between 2-methylpyridine and benzaldehyde, along with HPLC and UV detection, have identified the intermediates 1-phenyl-2-( -pyridyl)ethanol and 2-styrylpyridine just 20 minutes after the start of the reaction. The products of 4-methylpyridine and benzaldehyde, in the absence of a condensing agent, are the model compound 4-styrylpyridine and the intermediates 1-phenyl-2-(4-pyridyl)ethanol or (4-[2-(1-hydroxy-1-phenyl)ethyl] pyridine), as characterized by X-ray crystallography [5] . A 5-ethyl-2-(4-nitro-7-ol-styryl)-pyridine intermediate is obtained from ethyl-2-methylpyridine and p-nitrobenzaldehyde, but in this case benzoic anhydride is used as a condensing agent [12] .
Using the condensation reaction of 2-methylpyridine and p-fluorobenzaldehyde without catalyst or solvent, as in the studies described above, we obtained 1-(p-fluorophenyl)-2-( -pyridyl)ethanol and the dehydration compound 1-(pfluorophenyl)-2-( -pyridyl)ethene. The temperature used for each condensation reaction determined which compound was produced. To the best of our knowledge, this is the first report of the crystal structures of both compounds. The condensation reaction was made according to Scheme 1. The compounds I and II were obtained from 2-methylpyridine (50 mmol) and p-fluorobenzaldehyde (50 mmol), at reflux in the absence of a condensing agent and at a temperature of 120 °C for I and 140 °C for II. In both cases, the reaction mixtures appeared oily and brown in color. The brown mixture was distilled to evaporate the chemical reagents that did not react. The mixture was treated with a solution of NaOH 2N (643 mL) to precipitate a powder. The products were purified by recrystallization with hexane and characterized by IR and NMR spectroscopy. The structure of the intermediary and the dehydration compounds were confirmed by X-ray single crystal crystallography. Crystals of I were obtained by dissolving 30 mg of I in 1 ml of CHCl 3 and keeping at 4 °C; after 12 days, colorless crystals were formed. For the crystals of II, 30 mg of compound II were dissolved in 20 ml of ethanol. The solution was kept at 4 °C and allowed to slowly evaporate; after 47 days, light brown crystals were formed.
EXPERIMENTAL

X-Ray Crystallography
All diffraction data were collected on a Bruker P4 diffractometer (graphite monochromated Mo-K radiation, = 0.71073 ) using XSCAnS, release 2.3 for reflections collection. An appropriate single crystal of I, with approximate dimensions 0.40 0.24 0.06 mm, was selected for X-ray structure determination.. The structure was solved by direct methods and refined by the full-matrix least-squares technique using an anisotropic approximation for all nonhydrogen atoms by the SHELXL-Plus program [17] . Hydrogen atoms were included in calculated positions and refined in the riding mode with an isotropic factor related to the bonded atoms, except for H of the OH group. The hydroxyl H atom was found from the difference Fourier maps and its position parameters were freely refined.
The crystal structure of II has been also determined by the single crystal X-ray diffraction technique using a suitable single crystal with approximate dimensions of 0.30 0.20 0.06 mm.
Experimental details of the X-ray analyses are provided in Table 1 for both compounds I and II. For Rint, both summations involve all input reflections for which more than one symmetry equivalent is averaged. For S, m is the number of observed reflections and n is the number of parameters refined.
(b) For non-hydrogen atoms.
RESULTS AND DISCUSSION
A molecular representation for both molecular structures I and II, including the atomic numbering scheme, is showed in Fig. (1) . Table 2 gives selected bond lengths with estimated standard deviations for both compounds. 
Molecule I
The X-ray structure refinement shows that the molecule I possesses a chiral carbon atom, C(7), but the crystal structure belongs to a centrosymmetric space group, P2 1 /n. This result indicates that I is a racemic mixture, as expected. All molecular geometry is within normal ranges [13] . The -CH 2 -CHOH-moiety of the molecule shows a typical distance of 1.509(3)Å for the single carbon-carbon C(6)-C(7) bond. This bond length is similar to the analogous distances for two intermediates, 1-phenyl-2-(4-pyridyl)ethanol and 5-ethyl-2-(4-nitro-7-ol-styryl)-pyridine, reported in the literature as 1.508(8)Å and 1.517(9) Å, respectively [5, 12] . The distances of F(1)-C(11), 1.356(3) and 1.346(11) Å for I and II, respectively, are similar to other phenyl rings bonded to a fluorine atom [14, 15] . Bond angles for I and II are shown in Table 3 . We find that the bonds angles in the -CH 2 -CHOH-group are typical of sp 3 hybridization for C(6) and C(7). The pyridine and phenyl rings are planar (r.m.s. deviations 0.0028 and 0.0017 , respectively) and are mutually inclined, making an angle of 7.1º.
The molecular crystal packing of I is shown in Fig. (2) , illustrating the intermolecular H-bonding between the OH group of one molecule and the nitrogen atoms of a symmetry-related pyridine ring [O1-H1B…N1 1.932 Å, O1…N1 2.858(3) Å, O1-H1B…N1 174.93°, symmetry code: -x+3/2, y+1/2, -z+1/2]. Two independent parallel molecular chains I II are thus formed along the b-axis. The intermediate compound provided evidence of the condensation mechanism proposed decades ago [2] , which states that an alcohol must dehydrate to produce a double bond in the final compound [1, 2, 10] .
Molecule II
From the molecular structure of II, it is observed that the p-fluorophenyl ring is located trans to the pyridine ring in relation to the double bond. The bond lengths between C(5)-C(6) [1.471(10) Å], C(6)-C(7) [1.323(9) Å], and C(7)-C(8) [1.459(11) Å] ( Table 2 ) indicate a delocalization of the electrons of the two rings through the C(6)-C(7) bond. Similar distances have been observed in 2-styrylpyridine [6] , 2,6-distyrylpyridine [7] , and 5-ethyl-2-pyridylvinylbenzene [16] . Also compound II is a planar molecule with an r.m.s. deviation of 0.0119 Å, with the F atom -0.0243 Å out of planarity. The partial character of the C5 C6 and C7 C8 bonds (Table 2), helps to explain the aromatic planar nature of the molecule.
The molecular packing of II does not present regular hydrogen bonding between molecules (Fig. 2) . Instead, weaker intermolecular C H… (arene) interactions exist, one with H(1A)…Cg (1 
CONCLUSIONS
The molecule 1-(p-fluorophenyl)-2-( -pyridyl)-ethanol and its corresponding dehydration compound 1-(pfluorophenyl)-2-( -pyridyl)ethene were obtained and characterized by X-ray analysis. The crystallographic data gave evidence that the intermediary compound is actually the alcohol just before the dehydration process that yields the trans double bond. The 1-(p-fluorophenyl)-2-( -pyridyl) ethanol crystal structure shows the formation of an intermolecular hydrogen bond O-H … N between the oxygen atom of the O-H and the nitrogen atom of a pyridine group of the next molecule. The 1-(p-fluorophenyl)-2-(2-pyridyl)ethane molecular structure shows the p-fluorophenyl ring attached to the double bond and located trans to the pyridine ring. 
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